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We present a determination of optical potentials using the double-folding method based on chiral
effective field theory nucleon-nucleon interactions at next-to-next-to-leading order combined with
dispersion relations to constrain the imaginary part. This approach is benchmarked on 16O–16O
collisions, and extended to the 12C–12C and 12C–16O cases. Predictions derived from these potentials
are compared to data for elastic scattering at energies up to 1000 MeV, as well as for fusion at low
energy. Without adjusting parameters, excellent agreement with experiment is found. In addition,
we study the sensitivity of the corresponding cross sections to the nucleon-nucleon interactions and
nuclear densities used.
I. INTRODUCTION
One of the long-standing challenges in the study and
description of nuclear reactions is the determination of
the interaction between the colliding nuclei [1]. Typi-
cally, these interactions are modeled using phenomeno-
logical potentials whose parameters are adjusted to re-
produce elastic-scattering data, or obtained from inver-
sion of scattering data [2]. These potentials reproduce
experimental data precisely, but lack predictive power.
Double-folding potentials (DFP) are nucleus-nucleus in-
teractions constructed using the nucleonic densities of the
reacting nuclei and the interaction between nucleons as
input [3]. They present a way of determining potentials
relevant for nuclear reactions based on more fundamen-
tal inputs: realistic nuclear densities and nucleon-nucleon
(NN) interactions. Even though this framework provides
more realistic potentials for the nucleon-nucleus interac-
tions than for the nucleus-nucleus case [4], interesting
results have been obtained in such a way, e.g., by consid-
ering zero-range contact NN interactions [5, 6] or using a
G-matrix approach, see, e.g., Refs. [7, 8] for recent work.
For modern nuclear forces, chiral effective field theory
(EFT) has become the standard method for developing
interactions rooted in the symmetries of quantum chro-
modynamics (see, e.g., Refs. [9–11] for reviews). Based
on a power counting scheme, NN interactions can be
expressed as an expansion that starts at leading order
(LO), followed by contributions at next-to-leading order
(NLO) and next-to-next-to leading order (N2LO), which
leads to a systematic improvement of observables. In a
recent study [12], we have explored the construction of
double-folding potentials starting from local NN inter-
actions based on chiral EFT [13–19].
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Double-folding potentials obtained with chiral EFT
NN interactions at the Hartree-Fock level are purely real.
However, to properly reproduce scattering observables,
an imaginary part needs to be added to simulate the ab-
sorption into non-elastic channels that can be open. In
our previous work [12] it was simply assumed to be pro-
portional to the real part using a proportionality constant
NW = 0.6− 0.8 motivated by Ref. [6]. The agreement of
our results with elastic scattering data is good [12], but
we have observed a sensitivity to the choice of the imag-
inary part of the optical potential, especially at large
scattering angles. This sensitivity motivates the use of
more refined descriptions of the imaginary part of the
potential. Since the real and imaginary parts of the po-
tential are related by dispersion relations [20], we apply
them to derive the imaginary term of the optical poten-
tial, following Refs. [21–23], where these relations have
been successfully used to constrain the energy-dependent
terms of nucleus-nucleus potentials.
We focus on three systems: 16O–16O, to compare with
the work of Ref. [12], 12C–12C to extend this formalism
to non-closed shell nuclei, and 12C–16O to test the valid-
ity of this approach in asymmetric collisions. As reaction
observables, we consider the elastic-scattering cross sec-
tions and the astrophysical S factors for the fusion at
low energy. In both cases, we test the sensitivity to the
choice of the nuclear density, comparing between phe-
nomenological two-parameter Fermi distributions [5] and
density profiles obtained from electron scattering [24].
This paper is organized as follows: in Sec. II we give
a brief overview of the formalism for the double-folding
potential and the reaction observables relevant for this
study. In Sec. III we present the dispersion relations
and their application to the elastic scattering of 16O–
16O, and 12C–12C. We follow in Sec. IV with an analysis
of the impact of different density profiles on the results
for elastic scattering and astrophysical S factors of the
fusion for these two systems along with the asymmetric
scattering of 12C–16O. Finally, we summarize and give
an outlook in Sec. V.
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FIG. 1. Coordinates of the nuclei involved in the double-
folding calculation [see Eqs. (1) and (2)].
II. THEORETICAL FRAMEWORK
A. Double-folding potentials
In the double-folding formalism, the nuclear part of
the potential between nucleus 1 (with atomic and mass
numbers Z1 and A1) and nucleus 2 (with Z2 and A2) can
be constructed from a given NN interaction v by folding
it over the corresponding densities. The review of the
formalism for the double-folding potential in this section
follows Refs. [7, 12]. The resulting antisymmetrized po-
tential can be written as a sum of the direct (D) and
exchange (Ex) contributions: VF = VD + VEx.
Taking into account the coordinates of the geometry
shown in Fig. 1, the direct contribution to the double-
folding potential is given by
VD(r) =
∑
i,j=n,p
∫∫
ρi1(r1) v
ij
D (s) ρ
j
2(r2) d
3r1d
3r2 , (1)
where s is given as in Fig. 1, and ρi1 and ρ
i
2 with i = n, p
are the neutron and proton density distributions of the
colliding nuclei, respectively.
The exchange part of the potential reads
VEx(r, Ecm) =
∑
i,j=n,p
∫∫
ρi1(r1, r1 + s) v
ij
Ex(s)
× ρj2(r2, r2 − s) exp
[
ik(r) · s
µ/mN
]
d3r1d
3r2 , (2)
where µ = mNA1A2/(A1 + A2) is the reduced mass of
the colliding nuclei (with mN the nucleon mass), and the
integral is over the density matrices ρi(r, r±s) of the nu-
clei. In this channel, there is an additional phase that
renders the double-folding potential dependent on the
energy Ecm in the center-of-mass reference frame. The
momentum for the nucleus-nucleus relative motion k is
related to Ecm, the nuclear part of the double-folding po-
tential, and the double-folding Coulomb potential VCoul
through
k2(r) = 2µ
[
Ecm − VF(r, Ecm)− VCoul(r)
]
. (3)
As a result, VEx has to be determined self-consistently.
The density matrices entering in Eq. (2) are approxi-
mated using the density matrix expansion restricted to
its leading term [25] (see also the discussion in Sec. II of
Ref. [12]).
For the calculation of the double-folding potentials
used in this work, we include only two-body forces. We
take the local chiral NN interactions regulated with cut-
offs R0 = 1.2, 1.4 and 1.6 fm presented in Ref. [12] follow-
ing Refs. [13, 14]. It is interesting to note that for doubly
closed-shell nuclei, like 16O, the NN interaction used in
the the double-folding formalism receives contributions
only from the central parts of nuclear forces. In the case
of open-shell nuclei, 12C in this study, the spin-orbit and
tensor contributions to NN interactions need to be also
taken into account.
B. Reaction observables
As in Ref. [12], to test the validity of the double-folding
method, we focus on two types of reactions: fusion and
elastic scattering.
In the case of nuclear fusion involving collisions of light
or medium-mass nuclei at energies in a range that goes
from below to slightly above the Coulomb barrier, one
usually assumes that the nuclear potential is purely real,
since its imaginary part is well inside the range of the
effective potential. For light systems, the fusion barrier
is located before the neck formation, which justifies the
use of the double-folding procedure. Then, the effective
potential Veff is formed by the real double-folding poten-
tial [26], the Coulomb potential between the nuclei and
a centrifugal barrier that depends on the orbital angular
momentum l.
At low energy, the projectile and target can penetrate
the Coulomb and centrifugal barriers thanks to the tun-
nel effect. Once the nucleus is within the barrier, its
probability to get out is so low that it can be neglected.
This situation is described by the incoming-wave bound-
ary condition (IWBC) [27], under which the fusion cross
section can be obtained from the probability to tunnel
through the barrier in each of the partial waves [26]. The
fusion cross sections are determined using the code CC-
FULL [28], in which we have included the effects of the
symmetrization of the wave function needed when the
fusing nuclei are identical spinless bosons.
The elastic scattering of medium to heavy nuclei can be
described within the optical model. The nuclear part of
the interaction between the colliding nuclei is described
by a complex potential, whose imaginary part accounts
for the probability that the system leaves the elastic chan-
nel. In Ref. [12] we have assumed the imaginary part of
the potential to be proportional to its real part with a
proportionality constant NW = 0.6 − 0.8. It was seen
then that elastic-scattering calculations are sensitive to
the choice of the imaginary part of the potential, and
that this description needs to be refined.
3III. DISPERSION RELATIONS
A. Formalism
Following Feshbach’s formalism [20] a local complex
optical potential U between two nuclei can be written as
the sum of three contributions: a real term independent
of the energy, a real term dependent on the energy and
an imaginary term. In our case,
UF (r, Ecm) = VD(r) + VEx(r, Ecm) + iW (r, Ecm) . (4)
The dispersion relation holds between the energy-
dependent real and imaginary parts, and reads [21, 23]
W (r, Ecm) =
1
pi
P
∫ +∞
−∞
dE′
VEx(r, E
′)
E′ − Ecm , (5)
where P represents the principal value integral.
In the case of our double-folding potentials, VEx has
a nearly identical radial dependence at all energies for
both systems, and only its depth varies with the energy.
We can then write the exchange part of the potential as
a purely radial part fEx and a potential depth V
0
Ex that
carries the energy dependence
VEx(r, E) = V
0
Ex(E)fEx(r) , (6)
which leads to
W (r, Ecm) =
fEx(r)
pi
P
∫ +∞
−∞
dE′
V 0Ex(E
′)
E′ − Ecm . (7)
Because the integral in Eq. (7) requires the depth of
VEx at negative energies, we set V
0
Ex(E
′ < 0) = V 0Ex(E
′ =
0). We have checked that setting V 0Ex(E
′ < 0) = 0 has no
impact for energies higher than Ecm ≈ 30 MeV, which is
below the range of interest in this study.
B. Results at N2LO
We first present potentials from double-folding interac-
tions calculated with two-parameter Fermi density distri-
butions [5]. As an example, Fig. 2 shows the imaginary
part W for 16O–16O scattering at different laboratory
energies, obtained at N2LO with R0 = 1.4 fm. Similar
results are obtained with different cutoffs R0 and at dif-
ferent chiral orders, for this system as well as for the other
systems (12C–12C and 12C–16O). In panel (a) we show
the results assuming that the imaginary part is propor-
tional to the real double-folding potential VF, setting the
proportionality constant to NW = 0.6. Panel (b) shows
the new results applying dispersion relations, given by
Eq. (7). From this comparison, it is clear that the imag-
inary part of the potential obtained with the dispersion
relations exhibits a stronger energy dependence than if it
is simply assumed proportional to the real part VF. In-
terestingly, dispersion relations lead to a reversed order
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FIG. 2. Imaginary part of the double-folding potential for the
16O–16O system: (a) proportional to the real double-folding
potential with NW = 0.6 and (b) obtained through disper-
sion relations. The shown results are based on the local chiral
EFT interaction at N2LO with R0 = 1.4 fm. The nucleonic
densities were taken as two-parameter Fermi density distribu-
tions [5].
in the potential depth compared to the real part, with
higher energies leading to larger imaginary terms. This
seems more reasonable, since we expect more open chan-
nels at high energy, and hence more absorption from the
elastic channel. Note also that as W is built exclusively
from the weaker exchange part of the folding potential,
the depth of the imaginary potential is significantly re-
duced compared our previous assumption.
The cross sections obtained in this work, using disper-
sion relations instead of the NW factor, show the same
systematic behavior from chiral EFT that was seen in
our previous work (see Figs. 4 and 5 of Ref. [12]) for both
16O–16O and 12C–12C. The only exception to this system-
atics appears for 16O–16O at intermediate and high ener-
gies (480 MeV and above), where the exchange potential
at leading order is repulsive, resulting in a non-physical
elastic scattering cross section. This issue is resolved at
NLO and N2LO, where the behavior is consistent with
that at lower energies. For this reason, we show only
results at N2LO.
Figure 3 shows the corresponding elastic-scattering
cross sections (ratio to the Mott cross section) at dif-
ferent energies plotted as a function of the momentum
transfer q. It can be seen that there is good agreement
with experimental data for (a) 16O–16O [29–34] and (b)
12C–12C [35–39]. We also show results using different
NN cutoffs R0 = 1.2, 1.4 and 1.6 fm (red, blue and ma-
genta lines). It is clear that the application of dispersion
relations leads to an improved description of experimen-
tal data compared to the scaling of the real part studied
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FIG. 3. Cross section for elastic scattering of (a) 16O–16O and (b) 12C–12C as a function of momentum transfer q for different
laboratory energies (normalized to the Mott cross section). Results are shown using NN potentials with R0 = 1.2 (red), 1.4
(blue), and 1.6 fm (magenta) and dispersion relations to calculate the imaginary part of the double-folding potential. The
shaded grey area shows results obtained in Ref. [12] using the simple NW = 0.6 − 0.8 prescription. The experimental data
is shown as black circles and was taken from Refs. [29–39]. For comparison, the dotted lines show results obtained with
phenomenological optical potentials (POP) [34–39].
in Ref. [12] (shown by the shaded area). These new re-
sults show less uncertainty related to the description of
the imaginary part, as it can be seen by the small de-
pendence on the NN cutoff R0 at all energies for both
systems. Albeit small, this sensitivity to R0 increases
at large momentum transfer, suggesting that the data
are more sensitive to short-range physics at larger an-
gles. The agreement with experiment is comparable at
small and large momentum transfers, in contrast to the
results found in Ref. [12], where the results at large q did
not agree with the data (see shaded area). This might
be due to the more realistic change in magnitude of the
absorptive term given by dispersion relations. The only
exception is found at high energy (Elab = 1016 MeV) for
12C–12C, where the comparison deteriorates when the
momentum increases. Our results are also in good agree-
ment with cross sections obtained with phenomenologi-
cal optical potentials (POP) for 16O–16O [34] and 12C–
12C [35–39] (shown by the dotted black lines).
For low collision energies there is a shift in the oscilla-
tions of our results towards larger momentum transfers,
especially in the case of 16O–16O. This shift was already
seen in Ref. [12] and suggests that the description of our
potentials at low energies needs still more refinement.
IV. IMPACT OF THE DENSITY
A. Density profiles
To study the sensitivity of the reaction observables
to the nuclear density, we consider different realistic
densities. We compare the results obtained with the
two-parameter Fermi densities of Ref. [5] (see Sec. III)
to calculations obtained using densities obtained from
electron-scattering experiments listed in Ref. [24], for
which we use two parametrizations based on a Fourier-
Bessel as well as a sum of Gaussians. For the nuclei
involved in this study, these two density profiles give al-
most indistinguishable cross sections for elastic scattering
and fusion at different energies. For this reason, we show
results using only the sum of Gaussians parametrization.
Since we are describing light nuclei with the same number
of protons and neutrons, we assume ρn = ρp (see Fig. 4
for a comparison between two-parameter Fermi and sum
of Gaussians 16O proton densities).
In general, a potential obtained through a double-
folding procedure depends on the choice of the nuclear
densities. We have observed that, for the systems stud-
ied in this work, the exchange part of the double-folding
516O
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FIG. 4. Proton density of 16O using a two-parameter Fermi
distribution [5] (blue) and the sum of Gaussians parametriza-
tion from electron scattering [24] (green dashed).
potential is more affected by the density choice than its
direct part. Since VD is one order of magnitude larger
than VEx (see Fig. 3 of Ref. [12]), the impact of the den-
sity in the cross sections is small when the imaginary part
is taken to be proportional to the real potential. How-
ever, if we apply the dispersion relations to describe the
imaginary part of the interaction, W will have the radial
shape of VEx [see Eq. (7)]. In this case, optical potentials
obtained with different density profiles will have imagi-
nary parts with different shapes. Since the imaginary po-
tential has a significant impact on the cross sections, it is
interesting to study how a different density parametriza-
tion influences the results for elastic scattering.
B. Elastic scattering
Figure 5 shows the results for elastic-scattering cross
sections using two-parameter Fermi density profiles [5]
(blue lines) and densities derived from electron-scattering
experiments [24] (green dashed lines). The bands give the
sensitivity to R0 = 1.2–1.6 fm at N
2LO. It can be clearly
seen that using realistic densities combined with disper-
sion relations significantly improves the results. The fact
that the magnitude of the exchange potential decreases
as the collision energy increases (see Fig. 3 of Ref. [12])
also explains why the improvement is more significant at
low energies. At small momentum transfer, where our
model is most reliable, the reproduction of experimental
data is significantly enhanced. In the case of 16O–16O
collisions, the improvement of the aforementioned shift of
the minima at low energies is remarkable. There remain
some discrepancies between the data and our results at
large momentum transfers, which are mainly determined
by short-range physics.
Figure 6 shows the results for the asymmetric 12C–16O
scattering. In general, we observe the same kind of trend
as that described for Fig. 5, and we find good repro-
duction of the experimental data. However, it can be ob-
served that at intermediate collision energies (Elab = 300
MeV) the magnitude of the cross section at low momen-
tum transfer is larger than the experimental data for
both density profiles. This is a feature also presented
by the phenomenological optical potential parametriza-
tion of Ref. [42], as well as in modern parametrizations,
such as Ref. [45], in which coupled channel effects are in-
cluded in order to model α-cluster transfers. In general,
we see that for this system our results describe experi-
mental data for large momentum transfer less accurately
than what can be observed for symmetric collisions. This
is an indication that short-range effects are more impor-
tant for asymmetric scattering. Since in this case partial
waves with odd l also contribute to the cross section, we
expect more channels to be open. There could be effects
from excitations given by structure and in-medium ef-
fects that are not included in the double-folding model
applied here. This should be further investigated with
the study of different asymmetric collisions.
It is important to note that the results obtained with
two-parameter Fermi densities exhibit a shift in the min-
ima between R0 = 1.2 and 1.6 fm, even though the corre-
sponding bands are, in general, narrow. The large depen-
dence on R0 for the double-folding potentials calculated
with realistic densities shown by the green bands of Fig. 5
indicates that there is more dependence on the absorp-
tive term of the potentials. We have observed that the
radial part of VEx is more dependent on R0 when using
densities from electron scattering. Through the applica-
tion of the dispersive relations [Eq. (7)], this leads to a
larger dependence on R0 also for the imaginary potential,
which controls the description of the absorptive channels.
It can be seen from Figs. 5 and 6 that, both for sym-
metric and asymmetric collisions, our results show excel-
lent agreement with experimental data. We remind the
reader that all observables are obtained without adjust-
ing parameters in the nucleus-nucleus potentials.
C. Fusion
At low energy, the fusion process is strongly hindered
by the Coulomb repulsion, which makes the cross sections
plummet when Ecm decreases. This hindrance is well ac-
counted for by the Gamow factor, which is usually fac-
torized out of the cross section to define the astrophysical
S factor
S(Ecm) = Ecm e
2piη σfus(Ecm) , (8)
where the Sommerfeld parameter is given by η =
Z1Z2e
2/(4piε0v), with v the asymptotic relative velocity
between the two nuclei.
For the S factors shown in this work, VEx is taken
at the center of the considered energy range, Ecm =
12 MeV, since the energy dependence in this range is
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FIG. 5. Influence of the nucleonic density on the calculated cross sections for elastic scattering of (a) 16O–16O and (b) 12C–12C.
The ratio to the Mott cross section is shown as a function of the momentum transfer q for different laboratory energies. Results
are calculated using a two-parameter Fermi distribution [5] (blue) and sum of Gaussians density parametrization [24] (green
dashed). The shaded areas illustrate the sensitivity to R0 = 1.2–1.6 fm at N
2LO. The experimental data is shown as black
circles and was taken from Refs. [29–39]. For comparison, we also show phenomenological optical-potential (POP) results as
dotted lines [34–39].
negligible. All results shown here are obtained using chi-
ral NN interactions at N2LO. For a discussion of the
order-by-order behavior of the 16O+16O S factor, we re-
fer to Sec.V of Ref. [12]. The same kind of behavior is
also observed for 12C+16O and 12C+12C. In the code
used for the computation of the fusion cross section,
we approximate the Coulomb interaction by a sphere-
sphere potential of radius RC = rCA
1/3
1 + rCA
1/3
2 , with
rC = 1.79 fm [63]. We do not expect this change from
the double-folding Coulomb term used in Eq. (3) to affect
significantly our results.
Figure 7 shows the S factor for (a) 16O+16O, (b)
12C+16O, and (c) 12C+12C fusion obtained with two-
parameter Fermi densities [5] (blue lines) and profiles
from electron scattering experiments [24] (green dashed
lines). The bands give the sensitivity to R0 = 1.2–1.6 fm.
It can be clearly seen that the nuclear density plays a sig-
nificant role in the fusion cross section, having much more
impact than the sensitivity to the short-range physics.
The results obtained with electron-scattering densities
show excellent agreement with experimental data [47–
62], in contrast to the S factors calculated with two-
parameter Fermi densities, which describe the results
only qualitatively. We find that the use of realistic densi-
ties is crucial to reproduce the data. The data has been
plotted with error bars, when available, except for the
case of the measurement of Erb et al. [54] for 12C+12C
(empty diamonds), where the ±10% error at all energies
is not shown for readability of the figure.
In the case of 12C+12C, note that the barrier pene-
tration model applied in this work does not include the
possibility of resonant states or hindrance of the fusion
process, mechanisms that are reflected in the data from
Refs. [58] (filled circles) and [64] (triangles), respectively.
We also show theoretical parametrizations of the S fac-
tors obtained by the Sa˜o Paulo group [46] (dash-dotted
black lines), which are confirmed by our results for the
S-factors of these systems when using realistic densities.
V. CONCLUSIONS AND OUTLOOK
We have presented the derivation of optical poten-
tials using the double-folding method with local chiral
EFT NN potentials [13, 14] and realistic nucleonic den-
sities combined with dispersion relations to determine
the imaginary part. The application of these relations
helps constraining efficiently the imaginary term of the
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FIG. 6. Same as Fig. 5 for elastic-scattering of the asymmet-
ric system 12C–16O. The experimental data (black circles)
and the phenomenological optical potentials (black dotted)
are taken from Refs. [40–44].
nucleus-nucleus interactions, which are generated with no
fitting or scaling parameter. The use of these potentials
gives excellent reproduction of elastic-scattering data at
several energies for the collision of closed and non-closed
shell nuclei as well as scattering of non-identical nuclei,
as it was shown for the cases 16O–16O, 12C–12C, and
12C–16O, respectively.
The use of dispersion relations to calculate the imag-
inary potential leads to a better reproduction of data
than in our previous study [12], in which the imaginary
part was simply assumed to be proportional to the real
double-folding potential. Moreover, adopting realistic
density profiles from electron scattering [24] instead of
two-parameter Fermi parametrizations [5] in the folding
procedure gives significant improvement in the compari-
son with experiment, both for elastic scattering and fu-
sion.
We consider the use of realistic densities profiles com-
bined with dispersive relations a necessary first step
towards a better description of the imaginary part of
nucleus-nucleus potentials. There are several avenues for
improvement, both at the level of the input interactions
and the many-body folding method. First of all our in-
vestigation should be extended to other non-symmetric
systems and to more exotic nuclei in the future. Also, it
would be interesting to study the impact of going beyond
leading order in the density matrix expansion. It is also
necessary to determine the impact of a calculation be-
yond Hartree-Fock and the nonlocal contributions that
(c) 12C+12C
2 4 6 8 10 12 14 16 18
E
cm
 [MeV]
1010
1012
1014
1016
Patterson et al. (1968)
Becker et al. (1981)
Erb et al. (1981)
Satkowiak et al. (1982)
Rosales et al. (2003)
Barron et al. (2006)
Aguilera et al. (2006)
Jiang et al. (2018)
(a) 16O+16O
1020
1022
1024
1026
Sum of Gaussians
Two-parameter Fermi
Ref. parametrization
Tserruya et al (1978)
Hulke et al (1980)
Wu et al (1984)
Kuronen et al (1987)
Duarte et al (2015)
(b) 12C+16O
1014
1016
1018
1020
S 
[M
eV
 b]
Eyal et al. (1976)
Rudolph et al. (2013)
Steinbach et al. (2014)
FIG. 7. Astrophysical S factor for the fusion of (a) 16O+16O,
(b) 12C+16O, and (c) 12C+12C as a function of energy Ecm in
the center-of-mass system. Results are obtained at N2LO us-
ing the two-parameter Fermi distribution [5] (blue) and sum
of Gaussians from [24] (green dashed). The shaded areas il-
lustrate the sensitivity to R0 = 1.2–1.6 fm. The results of the
parametrization from Ref. [46] are displayed as black lines.
The black symbols depict experimental data from Ref. [47–
51], [52–58], and [59–62] .
would arise (see, e.g., Refs. [65, 66]). Finally, the role
of three-nucleon interactions needs to be investigated in
this approach, as they also enter at N2LO.
As a general feature of our results, we can conclude
that there is excellent agreement between our calcula-
tions of observables and experimental data. It is impor-
tant to remember that there is no fitting or scaling pa-
rameter in the nucleus-nucleus potential. These results
hint strongly towards the interest of studying the impact
of using density profiles based also on chiral EFT inter-
actions to analyse the results within a fully consistent
model that would bridge reactions and structure.
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